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APPARATUS AND METHOD FOR 
CLEANING ELECTRONIC COMPONENTS 



Field of the invention 

5 

The invention relates to the cleaning of a plurality of electronic components, 
such as electronic packages, especially after the packages have been 
singulated after a cutting process, although such cleaning can also be applied 
before singulation. 

10 

Background and Prior Art 

Due to the small size of present generations of semiconductor or electronic 
packages and in order to achieve economies of scale, a plurality of electronic 

15 packages are formed on a single substrate during manufacture of the 
packages. Such plurality of packages are sometimes separated by sawing 
after they are molded to protect the integrated circuits comprised in the 
packages, such as in the case of Chip-Scale Ball-Grid Array ("CSBGA") 
packages. Since sawn residue in the form of dirt and small particles of 

20 contamination is created during sawing, handling of sawn (separated) CSBGA 
packages includes cleaning after sawing. A top side of the sawn packages is 
usually cleaned by cooling water applied to the packages during the sawing 
process. The cooling water serves not only to cool the saw blades and 
packages, but also to wash away residue formed during sawing. However, a 

25 bottom side of the packages cannot be cleaned in this way as the bottom side 
is resting on vacuum pads of a saw jig or other attachment surface to hold the 
packages during sawing, and are in close contact with the attachment 
surfaces. This contact limits the effectiveness of cleaning in this way. 

30 There are generally two approaches that are typically adopted when handling 
the sawn packages, namely a nesting approach and a non-nesting approach. 
The nesting approach is illustrated by US Patent numbers 6,165,232 ("Method 
and Apparatus for Securely Holding a Substrate during Dicing"), 6,187,654 
("Techniques for Maintaining Alignment of Cut Dies during Substrate Dicing") 
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and 6,325,059 ("Techniques for Dicing Substrates during Integrated Circuit 
Fabrication"). Generally, a nesting mechanism, which includes a grid 
arrangement that defines openings which receive the plurality of packages, is 
arranged to support a substrate having a plurality of packages during a dicing 
5 process. Using this nesting mechanism, the plurality of electronic packages 
may be lifted after dicing. Using the nesting approach, adoption of water jets 
positioned above and below the raised nesting mechanism holding the sawn 
packages is a common method for cleaning both top and bottom sides of the 
packages. 

10 

A problem with this method of cleaning sawn packages is that the grid 
structure may block the water jets from reaching certain portions of the 
packages. As a result, washing may not be thorough. Furthermore, the 
smaller the packages, the more difficult it is to hold the packages properly 
1 5 during washing with pressurized water jets. 

The non-nesting approach is illustrated by US patent publication number 
2002/0133971, where there is no grid arrangement to hold the individual sawn 
packages and the sawn packages are not lifted. For the non-nesting 
20 approach, running water introduced from below the packages may be used to 
rinse the bottom side of the separated packages by supplying water or other 
cleaning fluid through fluid inlets in a platform supporting the packages. As a 
result, the bottom side of the packages is rinsed by this operation. 

25 However, cleaning the bottom side of separated packages just by using 
running water is a rather gentle way to wet the bottom surface and dilute the 
dirt and contamination adhering onto the bottom surfaces of the packages. If 
the dirt or contamination is sticky, this method cannot thoroughly remove all 
the dirt or contamination. 



30 
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Summary of the Invention 

Thus, it is an object of the invention to seek to provide an improved apparatus 
and method for cleaning a plurality of electronic packages by supplying water 
5 or other cleaning fluid charged with ultrasonic energy to the packages. 

According to a first aspect of the invention, there is provided an apparatus for 
cleaning a plurality of electronic components, comprising: a tank for 
containing a cleaning fluid; an ultrasonic resonator mountable in 

10 communication with the cleaning fluid for charging ultrasonic energy thereto; a 
support platform positionable over a top surface of the cleaning fluid for 
supporting the electronic components such that the electronic components 
are in contact with said top surface of the cleaning fluid in use; and a cleaning 
fluid supply system for generating a continuous flow of cleaning fluid into the 

15 tank for cleaning the electronic components in contact with said top surface of 
the cleaning fluid. 

According to a second aspect of the invention, there is provided a method for 
cleaning a plurality of electronic components, comprising the steps of: 
20 providing a tank containing a cleaning fluid; ultrasonically charging the 
cleaning fluid; supporting the electronic components such that the electronic 
components are in contact with a top surface of the cleaning fluid; and 
generating a continuous flow of cleaning fluid into the tank for cleaning the 
electronic components in contact with said top surface of the cleaning fluid. 

25 

It will be convenient to hereinafter describe the invention in greater detail by 
reference to the accompanying drawings which illustrate preferred 
embodiments of the invention. The particularity of the drawings and the 
related description is not to be understood as superseding the generality of 
30 the broad identification of the invention as defined by the claims. 
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Brief Description of the Drawings 

Examples of preferred embodiments of an apparatus and method in 
accordance with the invention will now be described with reference to the 
5 accompanying drawings, in which: 

Fig 1 shows a sectional side view of a prior art cleaning method of applying 
water jets onto top and bottom sides of electronic packages held by upper and 
lower grids of a nesting mechanism used in conjunction with a nesting 
10 approach; 

Fig 2a shows a sectional side view of a cleaning apparatus according to a 
preferred embodiment of the invention, wherein the electronic packages are 
supported on top of a support platform, and an ultrasonic resonator is 
immersed inside a tank containing a cleaning fluid, such as water; 
15 Fig 2b shows another preferred embodiment of the invention, wherein an 
ultrasonic resonator is attached to an external surface of the bottom or side 
wall of a tank containing the cleaning fluid; 

Fig 3 shows how the first and second embodiments can be applied in relation 
to the non-nesting approach of handling sawn packages; 
20 Fig 4 shows a third embodiment of the invention, wherein electronic packages 
to be cleaned are held facing the tank of cleaning fluid; and 
Fig 5 shows a typical ultrasound resonator which may be used with the 
invention. 

25 Detailed Description of the Preferred Embodiment 

Fig 1 shows a sectional side view of a prior art cleaning method of applying 
water jets 7 onto top and bottom sides of electronic packages 2 held by upper 
and lower grids 5, 1 of a nesting mechanism used in conjunction with a 
30 nesting approach. The cleaning method is performed by discharging 
pressurized water jets 7 through fluid nozzles 3 onto the packages held by the 
upper and lower grids 5, 1. The fluid nozzles 3 are supported by a nozzle 
support 6, and the apparatus may be housed within a cleaning chamber 4. 
Due to blockage by the grids 5, 1, cleaning by water jets may not be thorough. 
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Fig 2a shows a sectional side view of a cleaning apparatus 10 according to a 
preferred embodiment of the invention. In the described embodiment, the 
apparatus 10 is constructed based on the non-nesting approach of US patent 
5 publication number 2002/0133971. The apparatus 10 is designed particularly 
to clean a bottom side of the electronic components that are being handled by 
this non-nesting approach, although it is not intended to be limited to cleaning 
the bottom side of the electronic components. 

10 The apparatus comprises a rinsing or support platform 14 which supports a 
plurality of electronic components, in the form of electronic packages 12, on 
top of the support platform 14. The support platform 14 has a number of 
holes that may be divided into fluid inlets 16 where a cleaning fluid (which 
shall be conveniently referred to as "water" in the rest of the description, 

15 although other fluids are also applicable), is introduced to the packages 12, 
and fluid outlets 18, where the water carrying dirt and other residue is carried 
away from the packages 12. 

In this embodiment, the support platform 14 is mounted onto a rim of an inner 
20 tank 20 which is filled with water, so that the support platform 14 is positioned 
over a top surface of the water. The fluid inlets 16 are in communication with 
the water such that water is allowed to diffuse onto the top surface of the 
support platform 14. Thus, the top surface of the water is raised to extend 
onto the top surface of the support platform 14 and is in contact with the 
25 electronic packages 12 on the platform 14. 

The inner tank 20 is surrounded by an outer tank 22 placed adjacent to the 
inner tank 20. The outer tank 22 is adapted to collect water drained through 
the fluid outlets 18 adjacent to the fluid inlets 16 of the support platform 14. 
30 Water drainage is provided by an output channel 30 connected to the outer 
tank 22. The rate of water drainage may be improved by providing vacuum 
suction to the outer tank 22 using vacuum suction (not shown). In turn, the 
rate of removing dirt and small particles away from the sawn packages is 
further enhanced to improve cleaning effectiveness. The inner tank 20 may 
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be sealed from the outer tank 22 by using O-rings 24 to seal the inner tank 20 
to the support platform 14. 

An ultrasonic resonator 26A is immersed into the water within the inner tank 
5 20 containing water so that it is in communication with and charges ultrasonic 
energy to the water. At the same time, a water supply system, such as a 
water pump 28, generates and continuously introduces water into the inner 
tank 20 to maintain a constant flow of water through the fluid inlets 16 for 
contacting and cleaning the electronic packages 12. 

10 

Therefore, using a running water concept for bottom side cleaning, ultrasound 
energy is applied to the water under the support platform 14 by the ultrasonic 
resonator 26A. Water is continuously introduced by the water pump 28 into 
the inner tank 20 so that water fills up the inner tank 20 and diffuses through 

15 the rows of fluid inlets 16 of the support platform 14 to reach the bottom side 
of the sawn packages 12 in a uniform manner. In the meantime, the 
resonator 26A is activated to generate ultrasound waves in the water such 
that ultrasonic energy can reach the bottom surfaces of sawn packages 12 in 
a uniform manner through this continuous flow of water. Therefore, ultrasound 

20 cleaning can be generated directly to the packages. 

Ultrasound is an efficient and effective method in removing dirt and small 
particles adhering on surfaces to be cleaned. However, it was found that to 
make use of ultrasound cleaning, it is more effective to continuously carry the 

25 removed dirt and small particles away from the surfaces to be cleaned. It 
would be appreciated that the continuous flow of water maintains the top 
surface of the cleaning fluid or water at a level higher than the rim of the inner 
tank 20. Doing so enables the water to continuously overflow the inner tank 
20 to continuously carry removed dirt and small particles away from the 

30 surface to be cleaned so that a cleaned surface can be maintained and re- 
sticking of removed dirt and small particles can be avoided. 

Moreover, by continuously supplying water from the inner tank 20, a uniform 
amount of water is applied to the bottom surfaces of the packages 12 to form 
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a layer of water and close contact between the water and the bottom surfaces 
of the packages is maintained. The water pump 28 is therefore made to 
supply an adequate flow of water to the inner tank 20 to maintain the uniform 
amount of water in contact with the electronic packages 12 on the surface of 
5 the platform. As a result, ultrasound energy can be effectively transmitted 
from the resonator 26A to the bottom surfaces of the packages 12 for carrying 
out thorough cleaning. 

Fig 2b shows another preferred embodiment of the cleaning apparatus 1 1 of 
10 the invention, wherein an ultrasonic resonator 26B is attached to an external 
surface of the bottom or side wall of the inner tank 20 containing the cleaning 
fluid or water. This may be done using adhesive, mounting brackets, welding, 
or any other means as long as the ultrasonic resonator 26B is in 
communication with the cleaning fluid through close contact with the wall of 
15 the inner tank 20 containing the cleaning fluid. 

It is similar to the first embodiment, except that the resonator 26B is not put 
inside the inner tank 20. This method may not be as effective as immersing 
the resonator 26B inside the inner tank 20, in terms of ultrasound 
20 transmission efficiency. However, it reduces the possible risk of water leakage 
into the immersed ultrasound resonator through prolonged use or other 
reasons. This type of ultrasound resonator 26B that does not have to be as 
resistant to water damage is more easily available in industry. 

25 Fig 3 shows how the first and second embodiments can be applied in relation 
to the non-nesting approach of handling sawn packages 12. A side view of 
the apparatus 10 similar to that of Fig 2a is shown together with a top view of 
the apparatus 10 with the packages 12 in the same position. The packages 12 
are positioned onto the surface of the support platform 14 by a transferring 

30 device 32. They are held by the transferring device 32 and repeatedly moved 
sideways laterally relative to the top surface of the water by a moving 
mechanism operating in conjunction with the transferring device when 
performing cleaning. The repeated movement is to assist in the detachment 
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of dirt and small particles from the packages 12 in order to achieve a more 
thorough cleaning. 

Although various types and frequencies of ultrasound energy can be applied, 
5 a frequency of about 20 - 80 KHz is perferred, as it is found to provide more 
effective cleaning in respect of dirt and small particles of about a few to tens 
of micrometers in diameter that are created during the sawing process 

The inner tank 20 and outer tank 22 are preferably made from stainless steel 
10 or other stable metal. The support platform 14 is preferably made from 
aluminum with hard anodizing or stainless steel or other stable metal. As a 
result, they are reliable even if exposed to ultrasound and water or other 
cleaning fluid for a prolonged period of time. 

15 Fig 4 shows a third embodiment of the invention, wherein electronic packages 
12 to be cleaned are supported on a support platform in the form of a pick 
head 34 and held facing the top surface of the water in the inner tank 20. An 
ultrasonic transducer 26A may be immersed in the water as in the first 
embodiment (as illustrated) or attached to a side or bottom of the inner tank 

20 20 as in the second embodiment. The pick head 34 is used to hold the 
electronic packages 12 facing the water utilizing any suitable means, for 
example, by vacuum suction from a vacuum suction device (not shown) 
connected to the pick head 34. The ultrasonic transducer 26A in the inner 
tank 26A generates ultrasonic energy to the water while a continuous supply 

25 of water is introduced into the tank 20. As a result, a thin layer of water spray 
36 that is ultrasonically energised forms on the surface of the water in the tank 
20. Water overflowing from the tank 20 is collected into an outer tank 22 and 
drained away. Using the arrangement of this embodiment of the invention, 
the electronic packages 12 may be cleaned directly by the water spray 36 at 

30 the surface of the water, and there need not be a platform interfaced between 
the water in the tank 20 and the electronic packages 12. 

Fig 5 shows a typical ultrasound resonator which may be used with the 
invention. It comprises an ultrasonic transducer 42, which provides 
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resonance energy, and a power cable 44 to transmit electrical power to the 
ultrasonic transducer 42. 

More thorough cleaning of the bottom surfaces of packages would be more 
5 likely to result from the invention when compared to merely using plain 
running water or water jets in conjunction with using the nesting approach of 
handling electronic packages. 

The method of the invention is one that can be easily adapted to the non- 
10 nesting approach of handling electronic packages. This is desirable as the 
non-nesting approach enjoys the advantages of simple design and small 
package handling capability as compared to the nesting approach. 

As such, it is a cost effective cleaning solution, which is capable of less water 
15 and energy consumption as compared to using other cleaning means such as 
high-pressure water jets. 

Although the described embodiments relate primarily to the cleaning of sawn 
packages, it should be appreciated that the invention can also be applied to 
20 the cleaning of substrates before separation. 

The invention described herein is susceptible to variations, modifications and/or 
additions other than those specifically described and it is to be understood that 
the invention includes all such variations, modifications and/or additions which 
25 fall within the spirit and scope of the above description. 



